London ON the basis of histological studies reported previously (Cohen, 1959) the suggestion was put forward that periodontal disease in its most destructive form is initiated as a consequence of chronic ulceration in the interdental area. It was further suggested that the reason for the susceptibility of this area is that between teeth which erupt in contact, the interdental septum has the form of a col, the surface of which is covered by nothing more than the juxtaposition of the interproximal reduced enamel epithelia of the adjacent teeth. It was postulated that this enamel epithelium, being a vestigial tissue whose primary function had been discharged, was ill-fitted to act as an outer protective integument since it possessed neither the capacity for keratinization nor the ability to proliferate rapidly and extensively, both of which features are characteristic of stratified squamous epithelium.
It has previously been reported, notably by Skillen (1930) , that periodontal disease is common in rats fed on laboratory diets. Skillen's finding that the awns of oats were frequently seen to have pierced the gum margin and injured the subepithelial tissues has been confirmed in the present investigation. It has repeatedly been found that foreign bodies, surrounded by an inflammatory reaction, are embedded in the periodontal ligament, sometimes even beneath the level of the alveolar crest. Unless serial sections were examined it was not always possible to relate these areas of periodontal injury to the existence of a breach in the overlying epithelial surface. The lack of this precaution could lead to the fallacious surmise that periodontal destruction had taken inception in alveolar bone or the periodontal fibres. When serial sections were examined, however, it was invariably found that a breach in the epithelial integument was present; moreover in every instance the injury could be traced to a surface covered by reduced enamel epithelium. It would appear that the stratified squamous epithelium of the oral mucosa is capable of resisting penetration by the sharp particles of the diet, but that the enamel epithelium is not similarly impervious to external assault.
APRIL

Physical Constitution of Diet
The attempt was therefore made to determine whether or not the incidence of periodontal damage in laboratory rats was related to the constitution of the diet. Six litters of rats, thirtysix in all, were divided into two groups, one of which, the control group, was fed on normal laboratory diet and the other on a diet devoid of sharp particles. The normal diet consisted of tubular pellets, three-eighths of an inch in diameter, composed in the main of wheatmeal and ground oats with the addition of necessary vitamin supplements, and compounded into a form requiring considerable gnawing and mastication. The soft diet consisted of rindless cheese, soft bread, shelled hard-boiled egg, raw carrot, raw cabbage, and cooked horseflesh. Soon after weaning, rats were weighed at regular intervals and it was established that no great difference in the nutritional value of their different diets could be detected by this means. From the age of 3 weeks until 16 weeks rats were sacrificed from each group at weekly intervals and their jaws were removed for histological examination.
Differences between the experimental and control animals could be detected even in 3-weekold rats. Three differences were observed between the two groups as a whole: (a) Keratinization of oral epithelium appeared to be more marked in the control animals; (b) the state of eruption seen in the controls was usually in advance of that seen in their experimental littermates; M3 was always present at 30 days in the control rats, but its eruption had not been completed in most of the experimental animals; (c) finally, and of most interest, the periodontal tissues were incomparably healthier in the rats which had been maintained on a diet of soft food.
Figs. 1, 2, 3 and 4 illustrate the difference seen in litter-mates at the age of only 35 days. Fig. 1 shows the molar region of a rat fed on bland food; the interdental areas are normal in appearance. In Fig. 2 , taken from a rat fed on the harsh diet, it is obvious that considerable destruction of the interdental epithelium has occurred and an inflammatory reaction can be observed in the underlying tissues. comparison with a view of the respective areas between MI and M2 under higher magnification. The difference in degree of keratinization, if significant, could probably be attributed to the difference in abrasiveness between the two diets. The difference in eruption times constitutes an incidental finding illustrating what may be an interesting side-effect of dietary constituents.
The fact that young rats maintained on the diet of soft constituents were invariably less affected by periodontal disease was a striking finding. At a very early age periodontal damage could be observed in the control animals. Whether or not their oral epithelium was more heavily keratinized, the presence of foreign bodies in their subepithelial tissues was a constant finding. Keratinization of the oral epithelium was evidently a factor of no consequence, because it was not the oral epithelium which was breached by the food particles or hairs that were found lodged in the fibres of the periodontal ligament. In every case the breach in the outer epithelial integument could be traced to the enamel epithelial surface; Fig. 5 , which is a section of the retromolar papilla of a 9-week-old rat, provides a typical illustration of enamel epithelium lacerated by a spear-shaped fragment. It was remarkable that even in 3-and 4-week-old rats extensive periodontal damage was already present, and in some instances this had occurred so soon after the emergence of the first cusp that severe septal inflammation could be observed even before the crown of the erupting tooth had emerged in its entirety. Such a FIG. 6.-Molars of 22-day-old rat. Note that eruption of M2 is incomplete but septum between MI and M2 is already damaged; for detail see Fig. 7 .
circumstance is illustrated in Fig. 6 which shows the molar teeth of a 22-day-old rat fed on laboratory diet. It will be observed that M2 is not completely erupted and yet the interdental septum between Ml and M2 already shows signs of serious damage (see Fig. 7 ).
In the older rats it was observed that the difference in health between the control and experimental rats became somewhat less marked, although at all stages it remained true that the control rats were far more susceptible to periodontal breakdown. The impression that the disparity in health between the two groups lessened with advancing age was derived from two factors: first, that in the rats which have suffered early damage a certain degree of healing can be effected as gingival recession takes place, if the damage has not extended too deeply; second, that some periodontal damage, albeit not severe, is to be seen in the older rats maintained on a soft diet. These two factors will now be discussed in detail.
The Healing Process
The protective function of the squamous epithelium constituting the surface of the oral mucous membrane is repeatedly illustrated in histological studies from rats fed on the mechanically injurious laboratory diet. The site of ingress of sharp particles into the subepithelial periodontium can almost invariably be related to the surface distribution of enamel epithelium, but in many instances such damage appears to have elicited a purposeful proliferation on the part of the stratified squamous epithelium. A good example of this response is shown in Fig. 8 , where foreign material occupies a site deep to the retromolar gingival sulcus-a common occurrence in the material studied and one in which an associated breach in the enamel epithelium can invariably be demonstrated. In this particular illustration it is noteworthy that proliferation of oral epithelium along the connective tissue aspect of the enamel epithelium has taken place to an extent far greater than is normally seen in a rat of this age. The purpose of such epithelial proliferation appears to be to surround and extend beneath the foreign body and so once more to fulfil the primary epithelial function of insulating the internal environment from external assault. Fig. 9 is one of many examples which could be chosen to illustrate this striking facility of stratified squamous epithelium for encompassing foreign bodies in the corium, but it has not been possible to demonstrate that enamel epithelium possesses such a propensity to more than a very limited degree.
A circumstance such as the above indicates that the integrity of the periodontium, even though it be imperilled by the ineffectual defence of enamel epithelium on its surface, can be retrieved in those situations where oral epithelium abuts upon the vulnerable enamel epithelium. This would seem to provide a reasonable explanation for the fact that the most severe chronic periodontal pockets are seldom seen originating on buccal/labial or lingual aspects, but are usually located interdentally.
Periodontal Damage in Rats on Soft Diet
Where the injurious effect of harsh particles in the diet has been precluded, the periodontal structures are still occasionally subjected to the subepithelial impaction of foreign material. In this instance the injurious element is hair, which is often present in the mouth in considerable quantity, being introduced, presumably, in the course of the animal's ablutions. Loose hairs tend to accumulate between the teeth, and single shafts are capable of penetrating enamel epithelial surfaces and setting up an inflammatory reaction in the underlying tissues. A further complicating factor seen in older animals, which also serves to facilitate the lodgment of loose hairs, is the accumulation of food debris around the teeth in the rats fed on soft foods. Some years ago Rushton (1951) showed that the accumulation of magnification of OE from Fig. 10 plaque material on the teeth of hamsters could be reduced by the incorporation of abrasive matter in the diet, and the same feature can be illustrated in the present study by a comparison between rats receiving soft and coarse diets.
Briefly, the effect of this dietary experiment upon the periodontal tissues of rats could be summarized as follows: The diet containing sharp particles affected the periodontium deleteriously and severe damage was often seen in young rats; some of this damage was progressive, but when superficial it could apparently be arrested, or at least slowed down, by the localizing action of the inflammatory process and by downgrowth of stratified squamous epithelium. Rats maintained on a diet free of mechanically irritant particles were far less prone to early damage; in older animals minor ulceration and varying degrees of periodontal inflammation were associated with the accumulation of food debris around the teeth and the impaction of hairs in the soft tissues.
It is important that the distinction between hard foods and injurious elements should not be overlooked. The better periodontal state of the rats on bland food is attributable not to the soft nature of their diet but only to the absence of sharp particles. Indeed deleterious effects of soft constituents became apparent in later age groups, where the accumulation of food debris around the teeth was considerably less in the control rats; presumably the mastication of coarse food had the effect of cleansing tooth surfaces.
The Application of these Studies
The application of these studies to clinical situations encountered in human subjects is clearly limited. Not only are there material differences in the shape and contact areas of rat and human molars, but the nature of the human diet cannot be compared to that which has been shown to be injurious to rats; moreover the practice of oral hygiene has, in a proportion of cases at least, marched in step with evolutionary ascent. Nevertheless there is a definite implication of an origin in epithelial inadequacy, as Fish (1935) originally suggested. The proximity of stratified squamous epithelium may well determine the course of events once an initial breach in the surface has been effected. So far as periodontal disease in humans is concerned the chance that such a breach may result from particulate matter in the diet is unlikely, in the case of an interdental origin, for two reasons: first, the fact that our diet is normally devoid of such particles; and second, that the area is normally well protected from the assaults of sharp spicules by the contact of two teeth above it. The Nature of the Interdental Injury in Humans
In the absence of an obvious traumatic agent such as has been identified in the case of laboratory rats, some other source of the initial interdental injury must be sought. It was previously surmised on the basis of histological observations that a breach in the integrity of the oral epithelium must necessarily occur interdentally at the time of eruption of a tooth into contact with a neighbour-ing tooth already present in the mouth. Detailed scrutiny of erupting teeth at a microscopical level was therefore undertaken.
It has previously been shown, in mesiodistal as well as buccolingual sections cut through the col between two teeth in contact, that an area devoid of oral epithelium could be demonstrated interdentally. It was felt necessary, however, to detect the occurrence of this defect during the course of eruption in order to support the hypothesis as to its origin. It would therefore be necessary to identify a situation in which the interproximal enamel epithelium of the erupting tooth had come into juxtaposition with that of the neighbouring tooth already present in the arch; and in which the bridge of oral epithelium was still present above these adhering enamel epithelia. A precise phase in the eruption process would be necessary in order to demonstrate this particular feature, and the paucity of human material available in this age group necessitated recourse to thg examination of monkeys. Serial sections were^examined of an interdental area between molar teeth at the stage where contact had been established between the erupting tooth and its neighbour. Fig. 10 shows that an exact phase in the predicted phenomenon can be demonstrated. The two interproximal enamel epithelia have come into apposition, back to back, and above this conjunction the bridge of oral epithelium, now no more than an attenuated strand, can be seen in cross-section. Its appearance when viewed under higher magnification (Fig. 11 ) discloses a degree of degeneration that foretells its early disintegration. Some cells are pyknotic, some vacuolated, and the corium upon which the epithelium necessarily depends is depleted almost to vanishing point. This is an appearance which has been duplicated in many other monkey specimens examined. In order to confirm that the bridge of oral epithelium does in fact undergo disintegration it is necessary only to examine sections taken from a slightly later stage of eruption when, although the juxtaposition of adjacent enamel epithelia is still in evidence, the strand of doomed epithelium above the contact point is no longer to be seen.
A similar arrangement of the tissues can be seen in human material. Fig. 12 is a photograph of the upper left second and third molars, the latter in an early stage of eruption, removed from a male aged 16 years. After fixation the specimen was decalcified, and examined under a dissecting microscope. It can be seen that the oral epithelium exists as a thin strand between the buccal and lingual papille. The deeper portion of the interdental septum, made visible by the dissolution of enamel, is constituted by the interproximal enamel epithelia of the two molars.
The tight contact between the two teeth had been identified by X-ray examination prior to decalcification, and it can be seen that the septum has become fenestrated in this area. It will readily be appreciated that with the continuation of upward movement of the third molar this breach is likely to extend and the development of an interdental septum having the form of a col awaits only the breakdown of the slender strand of oral epithelium at present continuous above the contact area. It is believed that the above observations lend support to the hypothesis put forward previously to the effect that the eruption of contiguous teeth is inevitably associated with an interdental breach in the oral epithelial integument, and that this defect can come to constitute the site of initiation of a periodontal pocket.
One of the curious effects of the destruction of interdental oral epithelium in the course of tooth eruption concerns the gingival crevice, which has been defined as the potential space existing between an erupted tooth and the epithelium which surrounds it. If it be accepted that in the normal crevice at least part of this epithelium is stratified squamous, it follows that the crevice does not extend into an interdental area denuded of oral epithelium during eruption. In view of the evidence suggesting that the presence or absence of oral epithelium is a factor of considerable prognostic significance, it may be useful to draw a distinction between lesions originating in the col and those originating in the crevice. It is the former type which is likely to take a rapid course, to progress intractably, and to develop into the clinical feature referred to as an intrabony pocket. In the crevicular variety, however, an initial lesion occurring at or near the confluence of oral and enamel epithelium may be inhibited from progressing by the protective proliferation of oral epithelium; it is for this reason that periodontal disease originating in the crevice is more readily amenable to treatment, and is likely to involve the deeper structures and the supporting bone only in those cases where the normal tissue defence mechanism is deranged by gross neglect or by the presence of systemic disease.
